The beneficial effects of insulin and metformin on in vitro developmental potential of porcine oocytes and embryos.
To investigate whether insulin and/or metformin improve the developmental competence of porcine oocytes and embryos, insulin (100 ng/ml) and/or metformin (10(-5) M) were supplemented during in vitro maturation (IVM) and/or in vitro culture (IVC) periods. Insulin (33 to 34% vs. 21%) or insulin plus metformin (27 to 39% vs. 21%) significantly (P < 0.01) increased the rates of blastocyst formation, whereas metformin alone had no effect when added during the first half (0-22 h), the latter half (22-44 h), or the entire (0-44 h) maturation period. No additional effect of insulin plus metformin on increasing blastocyst formation was observed compared to insulin alone. When supplemented during IVC, insulin (34% vs. 23%) or insulin plus metformin (35% vs. 23%) significantly (P < 0.05) increased the rates of blastocyst formation, whereas metformin alone had no effect. Compared to insulin alone, no additional effect of insulin plus metformin on increasing blastocyst formation was observed. When added during the entire IVM and IVC, insulin (40% vs. 24%) or insulin plus metformin (52% vs. 21%) significantly increased the rates of blastocyst formation, whereas metformin alone had no effect. In addition, the effect of insulin was enhanced when supplemented with metformin compared to insulin alone (52% vs. 40%). After IVM, oocyte glutathione (GSH) content and tyrosine kinase activity were measured. Insulin significantly (P < 0.01) increased oocyte GSH content (6.2 pmol vs. 4.3 pmol) and metformin significantly (P < 0.01) enhanced the action of insulin on GSH content (7.3 pmol vs. 6.2 pmol) and tyrosine kinase activity (1.9 arbitrary units [AU] vs. 1.5 AU) when compared to insulin alone. In conclusion, insulin increased the developmental potential of porcine oocytes and embryos, and metformin enhanced the action of insulin when supplemented during the entire IVM and IVC. The effects of insulin and metformin were associated with oocyte GSH content and tyrosine kinase activity.